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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated-type noise filter, 
which is compact and is superior in filtering characteristic at a high- 
frequency band. 

SOLUTION: This noise filter is constituted by ground electrode layers 
7a, 7b and 7c, each constituted of a ground internal electrode 1 1 which 
has first extensions 12 and 13 on the inside of a ceramics layers 10 or 
21 to arranged directions of outside grounding electrodes, respectively, 
and which is connected to the external grounding electrodes, a 
capacitor electrode layer 8 constituted of a pair of capacitor internal 
electrodes 14 and 15, having extensions 16 and 17 from oppositely 
facing edge parts in the directions of external electrodes respectively, 
to the central part on a ceramics layer 10, and an inductor electrode 
layer 9 constituted by an inductor intemal electrode 22, which is 
connected to outside electrodes arranged opposite on a ceramics layer 
10. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the small laminating mold noise filter for protecting electronic 

equipment etc. from a RF noise. 

[0002] 

[Description of the Prior Art] Various electronic equipment has the strong demand to a miniaturization also to the 
electronic parts used by a miniaturization progressing so that prevention of the high frequency noise generated from 
these may become important with high-frequency-izing of the circuit sections, such as information machines and 
equipment, such as a personal computer, and a digital instrument, and it may be represented by a notebook computer, 
the digital camera, etc. in recent years. Therefore, as a noise filter used for these electronic equipment, pi mold filter and 
one capacitor which were constituted by two capacitors and one inductor, and T mold filter constituted by two inductors 
are used, and, generally these are indicated by JP,5-235680,A. A RF noise makes it easy to divide the capacitor 
component of the filter of pi mold according to said JP,5-235680,A, for the gland side capacity electrode of said divided 
capacitor to coimect and grow into two or more external grand electrodes, to make small relatively the impedance of the 
residual inductance generated in an external grand electrode side, and to flow to a gland. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the configuration similar to said JP,5-235680,A, it 

was difficult to be easy to carry out electric-field association of the capacitor component and inductor component which 

carry out a laminating and change in small size, to worsen a filter shape, since a capacitor component and an inductor 

component interfere each other mutually, and to acquire a target property in a miniaturization. 

[0004] Then, it is small and this invention aims at offering the laminating mold noise filter excellent in the filter shape 

in a high frequency band. 

[0005] 

[Means for Solving the Problem] In order to attain this purpose the laminating mold noise filter of this invention While 
forming an external electrode in the side face as for which accumulates a ceramic layer and an internal electrode layer 
by turns, and makes a layered product, and this layered product carries out phase opposite, even if there are few 
transverse planes and tooth backs, an external earth electrode is formed in tiie whole surface. The earth electrode layer 
from which said layered product forms in a way the touch-down internal electrode which has the 1st extension turned in 
the arrangement direction of said earth electrode, and was connected with said external earth electrode, and changes to it 
among on a ceramic layer. The capacitor internal electrode which has [ on a ceramic layer ] the 2nd extension of a pair 
towards a center section, respectively from the edge which carries out phase opposite in the arrangement direction of 
said external electrode is formed. It constitutes from an inductor electrode layer which forms the inductor internal 
electrode which connected said external inter-electrode one which carries out phase opposite on the capacitor electrode 
layer which changes, and a ceramic layer, and changes. It is characterized by equipping between said capacitor 
electrode layer and inductor electrode layers and the external surface of said capacitor electrode layer and an inductor 
electrode layer with said earth electrode layer, and thereby, it is small and the laminating mold noise filter excellent in 
the filter shape in a high frequency band is obtained. 
[0006] 

[Embodiment of the Invention] Invention of this invention according to claim 1 accumulates a ceramic layer and an 
internal electrode layer by turns, and considers as a layered product. While forming an external electrode in the side face 
as for which this layered product carries out phase opposite, even if there are few transverse planes and tooth backs, an 
external earth electrode is formed in the whole surface. The earth electrode layer from which said layered product forms 
in a way the touch-down internal electrode which has the 1st extension turned in the arrangement direction of said earth 



electrode, and was connected with said external earth electrode, and changes to it among on a ceramic layer, The 
capacitor internal electrode which has [ on a ceramic layer ] the 2nd extension of a pair towards a center section, 
respectively from the edge which carries out phase opposite in the arrangement direction of said external electrode is 
formed. It constitutes from an inductor electrode layer which forms the inductor internal electrode which connected said 
external inter-electrode one which carries out phase opposite on the capacitor electrode layer which changes, and a 
ceramic layer, and changes. It is the laminating mold noise filter which equipped between said capacitor electrode layer 
and inductor electrode layers and the external surface of said capacitor electrode layer and an inductor electrode layer 
with said earth electrode layer. Small and the laminating mold noise filter excellent in the damping property in a high 
frequency band are obtained without an inductor electrode layer and a capacitor electrode layer being shielded by the 
earth electrode layer by this configuration, and interfering mutually. 

[0007] The extension of the pair of said capacitor electrode layer does not contact on a ceramic layer, and invention 
according to claim 2 constitutes the gap section. While forming the 1st and 2nd capacitor between said earth electrodes, 
electric-field association is carried out in said gap section. It is the laminating mold noise filter according to claim 1 
which constitutes an attenuation pole and changes by antiresonance with the inductor component of said inductor 
electrode layer, and the laminating mold noise filter which could enlarge the magnitude of attenuation of a high 
frequency band further by this configuration, and was excellent in the damping property is obtained. 
[0008] Invention according to claim 3 is a laminating mold noise filter according to claim 1 with which at least one side 
of the 1st extension of the capacitor electrode layer of said pair forms the vena contracta in electrode width of face, and 
grows into it among the both ends of that extension. By this configuration Since a rapid change of an impedance arises 
in said neck and a capacity component is added equivalent, while being able to attain the miniaturization of a capacitor 
electrode layer, interference with the inductor component of an inductor electrode layer is prevented, and a small 
laminating mold noise filter is obtained. 

[0009] Invention according to claim 4 is a laminating mold noise filter according to claim 1 which forms the extension 
of the pair of said capacitor electrode layer in an analog, and changes, and the laminating mold noise filter with which 
the extension of said pair was excellent in the damping property over a noise, without losing a desired signal since an 
impedance is adjusted is obtained by this configuration. 

[0010] Invention according to claim 5 forms the inductor internal electrode layer of said inductor electrode layer firom 
the broad section of both ends, and the middle narrow section. Said broad section is a laminating mold noise filter 
according to claim 1 which arranges and changes outside so that it may not lap v^th the internal electrode layer of a 
capacitor electrode layer. A characteristic impedance changes suddenly according to the part where inductor internal 
electrode width of face changed with these configurations, a serial inductor component is constituted in equal circuit, 
and a big inductor is obtained in a high frequency band. Furthermore generating of ^the stray capacity of said inductor 
electrode layer and earth electrode layer can be reduced, it is small and the laminating mold noise filter which was 
excellent in the damping property is obtained. 

[001 1] Invention according to claim 6 forms said external earth electrode in the pair of the transverse plane and tooth 
back of a layered product. Turn the 1 st extension of an earth electrode layer to the external earth electrode of said pair, 
carry out phase opposite, and it prepares. It is the laminating mold noise filter according to claim 1 which forms an 
internal electrode in a cross-joint form, connects the external earth electrode of said pair with the edge of the 1st 
extension of said pair, and changes. By this configuration It has the effectiveness which shields the external inter- 
electrode one formed in the side face as for which a layered product carries out phase opposite with said earth electrode, 
and the laminating mold noise filter which could reduce interference by said external inter-electrode spurious radiation, 
and was excellent in the damping property is obtained. 

[0012] Invention according to claim 7 is a laminating mold noise filter according to claim 1 which forms the ceramic 
layer which adjoins the inductor internal electrode of said inductor electrode layer up and down with the dielectric 
materials of a dielectric constant lower than the ceramic layer of said capacitor electrode layer, and changes, each 
function of a capacitor and an inductor is further strengthened by this configuration, a mutual electromagnetic-field 
interference can be controlled, it is small and the laminating mold noise filter which was excellent in the damping 
property is obtained. 

[0013] Invention according to claim 8 is a laminating mold noise filter according to claim 1 which forms the ceramic 
layer of said inductor electrode layer with a magnetic-substance ingredient, and changes, since this configuration can 
constitute a big inductor in small size and degradation of the property by electromagnetic-field interference etc. can be 
controlled, it is small and the laminating mold noise filter which was excellent in the damping property is obtained. 
[0014] Invention according to claim 9 forms an inductor electrode layer with dielectric materials or a magnetic- 
substance ingredient, it is the laminating mold noise filter according to claim 1 which forms the ceramic layer of a 
capacitor electrode layer with a varistor ingredient, and changes, a surge suppressor function is added to the filtering 



function of frequency complement by this configuration, and the laminating mold noise filter excellent in removal of a 
noise is obtained. 

[0015] Invention according to claim 10 arranges an earth electrode layer between said capacitor electrode layer and an 
inductor electrode layer, and the laminating mold noise filter with which each appearance is the laminating mold noise 
filter according to claim 1 which overlap and said earth electrode layer used as the diffusion prevention layer of a 
between [ said capacitor electrode layer and an inductor electrode layer ], and prevented property degradation by mutual 
diffusion of a dissimilar material identically is obtained. 

[0016] Invention according to claim 1 1 is a laminating mold noise filter according to claim 1 with which the maximum 
upper case layer and bottom layer of said layered product constitute by the same ingredient layer chosen from any one 
of the magnetic substance, a dielectric, and the semi-conductors, and calcinate and change, and the laminating mold 
noise filter which could prevent the damage on the camber which originates in contraction and the sintering difference 
between dissimilar materials by this configuration, interlaminar peeling, etc., and was excellent in dependability is 
obtained. 

[0017] The electrode paste with which invention according to claim 12 uses as a principal component Ag which made 
the external electrode contain Ag or a glass frit in said layered product, Said external electrode is formed in the layered 
product before baking using the electrode paste which uses Ag as a principal component at an internal electrode. It is the 
laminating mold noise filter according to claim 1 which carries out coincidence baking of said external electrode and 
said layered product, and changes, and by using Ag with a high dielectric constant, conductor loss can be made small 
and the insertion loss of a filter can be reduced. Moreover, by using an electrode material with few aforementioned 
insertion losses, it becomes possible to form still more narrowly the internal electrode width of face of an inductor 
electrode layer, and a miniaturization can be attained. 

[0018] Next, the gestalt of 1 operation of this invention is explained, referring to a drawing. Drawing 1 is the 
decomposition perspective view of the laminating mold noise filter in which the gestalt of 1 operation of this invention 
is shown. For the external view of the gestalt of this operation, and drawing 3 , the perspective drawing of the gestalt of 
this operation and drawing 4 are [ drawing 2 / the property Fig. of the gestalt of this operation and drawing 6 of the 
representative circuit schematic of the gestalt of this operation and drawing 5 ] the measuring circuit Figs, of 
characterization. 

[0019] First, a ceramic layer prepares the ceramic layer of a high dielectric constant produced using the powder of the 
ingredient presentation sintered at about 900 degrees C of the Bi-Zn-Cu-0 system of a dielectric constant 100, and the 
ceramic layer of a low dielectric constant which added and created the forsterite glass component to the powder of an 
ingredient presentation of the Bi-Zn-Cu-0 system of said dielectric constant 100, and the below-mentioned each part 
article is constituted using these. In addition, said 900-degree C conditions are used together with the electrode paste 
(electrode paste which uses Ag as a principal component) mentioned later, and aim at improvement in workability. 
[0020] In the external view of drawing 2 , I is a laminating mold noise filter, the external electrodes 3 and 4 are formed 
in the side face as for which a layered product 2 carries out phase opposite at this laminating mold noise filter 1, and the 
external earth electrodes 5 and 6 are formed in the transverse plane and the tooth back, respectively. The concrete 
configuration is explained using the decomposition perspective view of drawing 1 . 

[0021] In drawing 1 , 7a, 7b, and 7c of an earth electrode layer and 8 are [ a capacitor electrode layer and 9 ] inductor 
electrode layers. The earth electrode layers 7a, 7b, and 7c are arranged outside between the capacitor electrode layer 8 
and the inductor electrode layers 9, serve as a common-electrical-ground electrode of the capacitor electrode layer 8, 
and have the operation which prevents the unnecessary interference between an inductor and a capacitor, and have the 
operation as a diffusion prevention layer of a between [ said capacitor electrode layer 8 and the inductor electrode layer 
9]. 

[0022] These earth electrode layers 7a and 7c on the ceramic layer 1 0 of the above-mentioned high dielectric constant 
On the ceramic layer 21 of a low dielectric constant, earth electrode layer 7b prints Ag paste, forms the touch-down 
internal electrode 1 1 in the method of inside, and grows into it, respectively. Said touch-down internal electrode 1 1 
forms the 1st extension 12 and 13 towards the arrangement direction of said external earth electrodes 5 and 6, and is 
formed in the cross-joint form, and the edge of the 1st extension 12 and 13 is connected to said external earth electrodes 
5 and 6 like the below-mentioned erector. 

[0023] The capacitor electrode layer 8 has the operation which constitutes electric-field association from on this 
capacitor electrode layer 8 while constituting small and big distributed capacity among said earth electrode layers 7a 
and 7b. On the ceramic layer 10 of the above-mentioned high dielectric constant, this capacitor electrode layer 8 prints 
Ag paste, forms the internal electrodes 14 and 15 of a pair, and is constituted. Said internal electrodes 14 and 15 attach 
the 2nd extension 16 and 17 which is analogs, respectively and is prolonged [ of the external electrodes 3 and 4 ] 
towards a center section from arrangement. Each 2nd extension 16 and 17 is narrow in pars intermedia, and forms 18 



and 19, in the center section on the ceramic layer 10, it does not connect but the 2nd extension 16 and 17 forms the gap 
section 20. Since a rapid change of an impedance arises by forming said vena contracta 18 and 19 and a capacity 
component is added equivalent, the miniaturization of the capacitor electrode layer 8 can be attained. Moreover, while 
constituting two electrostatic capacity from forming said gap section 20 among said earth electrode layers 7a and 7b, 
electric-field association arises in the gap section 20, the subelectrical transmission track which does not receive 
interference of said inductor electrode layer 9 by this is made, and it has the effectiveness which constituted the still 
much more big attenuation pole in a filter shape, and was excellent in removal of a noise with antiresonance with the 
inductor component of said inductor electrode layer 9. Moreover, since impedance matching can be planned by making 
said internal electrodes 14 and 15 into an analog, respectively, a desired signal is not lost and the damping property over 
a noise is good. 

[0024] The inductor electrode layer 9 has the operation which constitutes an inductor between the aforementioned 
external electrode 3 and 4. By the edge which prints Ag paste and arranges the external electrodes 3 and 4 on the 
ceramic layer 21 of the above-mentioned low dielectric constant, this inductor electrode layer 9 forms the pole narrow- 
width inductor internal electrode 22 linked to the external electrodes 3 and 4, and changes, at both ends, electrode width 
of face forms the broad sections 23 and 24 and the narrow section 25 with electrode width of face narrow in that pars 
intermedia, and said inductor internal electrode 22 changes. Since the abrupt change of an impedance arises by changing 
electrode width of face as aforementioned, a serial inductor component is added to an equal circuit, inductor ability can 
be strengthened and electromagnetic compatibility with a capacitor can also be prevented. 

[0025] 26 of the maximum upper case is an invalid layer without an internal electrode layer. With the ceramic layer 10 
of earth electrode layer 7c of the bottom Said earth electrode layers 7a and 7b, As the capacitor electrode layer 8 and the 
ceramic layer which constitutes inductor electrode layer 9 grade [ same ] It forms, consists of the same ingredient 
chosen from any one of a dielectric, the magnetic substance, and the semi-conductors, and changes with that in which 
could prevent the damage on the camber which originates in contraction and the sintering difference between dissimilar 
materials by this configuration, interlaminar peeling, etc., and dependability was excellent, 

[0026] The layered product 2 which accumulates the earth electrode layers 7a-7c constituted as aforementioned, the 
capacitor electrode layer 8, the inductor electrode layer 9, and the invalid layer 26, applies pressurization, and is shown 
in drawing 2 is obtained, then, to the external electrodes 3 and 4 and the external earth electrodes 5 and 6 of said layered 
product 2 After applying and drying the electrode paste which uses Ag containing Ag or a glass frit as a principal 
component, coincidence baking of said external electrodes 3 and 4 and the external earth electrodes 5 and 6, and said 
layered product 2 is carried out, and the laminating mold noise filter 1 is obtained. In this baking process, since sintering 
temperature with the electrode paste which uses said Ag as a principal component using each ceramic layer of a layered 
product 2 beforehand is fitted, sintering is really possible for coincidence, a production process can be shortened, and 
productivity is good. 

[0027] The perspective drawing of the gestalt of this operation of drawing 3 is what shows the arrangement relation 
between earth electrode layer 7a, 7b.7c, and the inductor electrode layer 9. The broad sections 23 and 24 of the inductor 
electrode layer 9 are arranged outside so that it may not lap with the capacitor internal electrodes 14 and 15 of said 
capacitor electrode layer 8. Generating of the stray capacity of said inductor electrode layer 9 and earth electrode layers 
7a, 7b, and 7c is reduced, it is small, and it is constituted so that the laminating mold noise filter which was excellent in 
the damping property may be obtained. 

[0028] Next, the representative circuit schematic of the gestalt of this operation is explained using drawing 4 . In 
drawing 4 , 3T and 4T show the external electrode terminal corresponding to the external electrodes 3 and 4 of said 
drawing 2 , and 5T and 6T show the external touch-down electrode terminal corresponding to the external earth 
electrodes 5 and 6, respectively. The inductor component LI which consists of said inductor electrode layer 9 among 
said external touch-down electrode terminals 5T and 6T is constituted. Electrostatic capacity C3 is constituted between 
the gaps of the intemal electrodes 14 and 15 of the pair of said capacitor electrode layer 8. Moreover, the external earth 
electrode 5 and external touch-down electrode terminal 5T, The electrostatic capacity CI and C2 which the external 
earth electrode 6 and the capacitor intemal electrodes M and 15 of the pair formed in the aforementioned capacitor 
electrode layer 8 among external touch-down electrode' terminal 6T, respectively discovered through the ceramic layer 
10 of a high dielectric constant is constituted, and it changes. 

[0029] Moreover, 7T (broken line) are shielding, are formed of said earth electrode layers 7a, 7b, and 7c, and shield 
electrically between an inductor LI and electrostatic capacity CI, C2, and C3. It has shielded so that an inductor LI, 
electrostatic capacity CI and C2, and the C3 whole may furttiermore be wrapped in, and interference by spurious 
radiation very important for the handling of a RF signal can be prevented, and a small laminating mold noise filter can 
be obtained. 

[0030] The filter shape of the gestalt of this operation is based and measured to the measuring circuit Fig. of drawing 6 , 



and the result is shown in drawing 5 as an example of a property. Drawing 5 passed the laminating mold filter of the 
gestalt of thi? operation of the frequency of lOOMHz - lOGHz, and showed continuously the electrical-potential- 
difference magnitude of attenuation of each of the frequency. This decay curve A has an attenuation pole B, and that 
magnitude of attenuation C shows the filter shape which shows about 55dB and was extremely excellent. Moreover, the 
distance of the gap section 20 of the capacitor internal electrodes 14 and 15 of the aforementioned capacitor electrode 
layer 8 can adjust the frequency of the connecting cord attenuation pole B, and its productivity is very good. 
[0031] In addition, although the ceramic layer 10 of the capacitor electrode layer 8 was indicated to be the ceramic layer 
of a high dielectric constant in the gestalt of the above-mentioned operation, it can have a compoxmd function as a surge 
absorber of the electrical-potential-difference peak value selection form of a noise by using the ingredient which has a 
varistor property. Moreover, if the magnetic substance is used for the ceramic layer 21 of said inductor electrode layer 
9, a still bigger inductor will be obtained and the miniaturization of the inductor electrode layer 9 will be attained. 
[0032] 

[Effect of the Invention] Above, according to the configuration of this invention, a laminating is carried out, the 
capacitor component and inductor component which change interfere each other mutually, a filter shape is not lost, an 
insertion loss can be reduced, and the small laminating mold noise filter which was excellent in the noise rejection 
effectiveness of a high frequency band is obtained. Moreover, the frequency of the attenuation pole in a filter shape is 
because of the ability to adjust easily. It can respond to the filter shape of various kinds of electronic equipment propers. 

[0033] Furthermore, the laminating mold noise filter which could prevent the damage on a camber, interlaminar peeling, 
etc. in the laminating process, and was excellent in dependability is obtained by using the ingredient of the ceramic 
layer of this invention. Moreover, by using together with regular electrode paste, behind a laminating, since a layered 
product and electrode paste can really be sintered to coincidence and a predetermined property can be acquired, 
productivity is very good. 

[0034] Therefore, it is size to contribute the laminating mold noise filter of this invention to the miniaturization of 
various electronic equipment, the miniaturization of a digital instrument, and high performance-ization. 



[Translation done.] 



